Sinotaia quadrata is a snail native from Asia recorded for the first time in South America in 2009 in central Argentina. In 2015, this species was also found in a lowland stream with different water qualities. Our aims were to contribute to the knowledge of its population ecology and to compare the individuals from the two locations anatomically. Snails were searched at 6 sites, where physicochemical and hydraulic parameters were measured. Biological samples were also taken at two sites (S3 and S4) to study the population traits of S. cf quadrata (density, size structure, fecundity and sex ratio) and to assess the water quality through macroinvertebrates' biological indices (richness, diversity and IBPamp). Physicochemical and biological parameters allowed us classifying sites as "moderately polluted" (S3) and "heavily polluted" (S4). At S4, the population showed a lower density, larger individuals, higher fecundity and a scarce representation of young snails. The differences observed in the radula and mantle border of snails from the two geographical regions might be attributed to environmental differences. We conclude that this species is tolerant to a wide range of environmental variables which, along with its high fecundity and morphological plasticity, could allow this species to colonize neighbor streams.
INTRODUCTION
As a consequence of a globalized world, several species have been transferred between regions through human activities, increasing the rate of species introduction between continents (Strayer 2010). Before those species can be considered as local extinction (competition, allelopathy, deseases, etc.) , and in the final stage (stage of assimilation) it must adapt to the new environmental conditions and spread out to neighbor sites (Penchaszadeh 2005 , Feiner et al. 2012 , Mainali et al. 2015 . Although not all introduced species successfully establish or become noxious, the establishment of an alien species threatens the natural structure and function of the colonized ecosystems with potential negative consequences on the global biodiversity (Sala et al. 2000) . According to the kind of recipient habitat (river, lake, stream, etc.) and the trophic role of the introduced species (primary producer, predator, grazer, etc.) , different direct and indirect effects will be observed in the invaded ecosystem. Direct effects can include modifications in the biotic interactions (for example, competition for food and space), whereas the most important indirect effects include the changes in the habitat characteristics (e.g. nutrient enrichment and increased turbidity and organic matter concentrations) (Riley et al. 2008 , Morrison and Hay 2011 , Gallardo et al. 2016 . In this frame, the early detection of a non-native species population should count with appropriate rapid response strategies to avoid its dispersal and harmful effects on the environment (Beric and Mac Isaac 2015) .
To the date, 41 alien molluscs species have been cited for Argentina, 5 of which are freshwater and estuarial snails: Melanoides tuberculata (Müller, 1774) (Peso and Quintana 1999, Gutiérrez et al. 2007) , Pseudosuccinea columella (Say, 1817) , Physa acuta (Dreparnaud, 1805) , Physa venustula (Gold, 1844) (Rumi et al. 2008) and Helisoma duryi (Wetherby, 1879) in aquaria (Rumi et al. 2002) Carnaval stream (S3), a semi-urban stream located in the proximities of La Plata city (Fig. 1) .Then, the species was also searched at two sites located upstream (S1 and S2, at 3.8 km and 2.7 km from S3, respectively), and one site 500 m downstream (S4, at a portion that has recently been channeled and receives untreated domestic wastes). Also (2012) . The morphology of the shell, the radula and other anatomical features (reproductive system and mantle) were analyzed. Soft parts were separated from the shell for subsequent processing, after relaxation with menthol solution for about 24h, and fixed in Railleit-Henry or 70% alcohol. Shell measurements (total length and maximum diameter) were done using a manual caliper and the dissection was done under a stereoscopic binocular microscope (LEICA MZ6). Following Holznagel proposal (1998) , two radula were separated from the tissue mass and placed in 0.5 ml of NET buffer (76 % water, 20 %of SDS 10%, 2% 0.5M EDTA, 1 % Tris pH 8.0 and 1 % NaCl 5M) and 0.02 ml of proteinase K (20 mg/ml). They were then incubated at 57°C, with renewed NET buffer and proteinase K until verify the absence of tissue. After 
RESULTS

HABITAT CHARACTERISTICS
The description of the sites surveyed for the occurrence of S. cf quadrata is shown in Table  I . Most data were collected between late spring (November) and early autumn (April) . In general, the sites analyzed were shallow slow-flow streams. (Fig. 2) .
The richness of taxa was higher at S3 than at S4 (15 ± 2 and 9 ± 3 taxa, respectively; p < 0.01). Similarly, the diversity of macroinvertebrates was higher at S3, but differences were not statistically significant (H: 2.6 ± 0.6 and 2.2 ± 0.7 at sites S3 and S4, respectively; p= 0.24). According to the IBPamp index, S3 was classified as "moderately polluted", whereas S4 was classified as a "heavily polluted" stream (IBPamp values of 7 and 5, respectively).
POPULATION TRAITS
The mean density of S. cfquadrata was significantly higher at S3 (23 ±8 ind m-2) than in S4 (9 ±5 ind m-2) (p <0.05), with a maximum value of 55.7 ind m-2 recorded in June in S3. No temporal differences were found inside each site (p > 0.05).
A total of 411 individuals were measured and sexed (297 from S3 and 114 from S4). Snails from S4 were bigger than snails from S3 (mean S3= 16.4 ± 4.7 mm; mean S4= 21.3 ±5.9; p < 0.05). Since the sex of snails was possible to be determined in individuals >17 mm, we categorized individuals as "immature" (shell length < 17mm), and "adults" (shell length >17 mm).
The sizes of the individuals ranged between 4.0 mm and 34.4 mm and were included in 10 size classes (Fig. 3) . During the whole sampling period, the age structure of the population was dominated by immature individuals at S3, while at S4 the young individuals were scarcely represented and the structure was dominated by adults comprised between 20 and 32 mm (Fig. 3) .
Gravid females were collected through February to June, although only one gravid specimen was recorded at each site in the last sampling opportunity. A maximum number of 58 embryos were recorded in May in an individual from S4 (female size: 28.08 mm). The size of recognizable embryos present at the brood pouch was very variable; from 1.9 to 5.0 mm. The mean fecundity was lower in S3 than in S4 (6 ±2 versus 16 ±2 embryos/female, respectively p<0.05). Mean sex ratio was slightly biased toward females (0.6:0.4 at S3 and 0.7:0.3 at S4).
ANATOMICAL ANALYSIS
We examined males and females, some of the last bearing latter-stage embryos within the brood pouch. Although the specimens collected at Carnaval stream were similar to material described by Ovando and Cuezzo (2012) for the population from Córdoba, we emphasize here on some morphological variations and peculiarities observed with respect to the material described by those authors (Table III) (Fig. 4a) , except for some large specimens (Fig. 4b) . Their color was in general greenish- brown, with a blackish outer margin of aperture. Some individuals exhibited a dark collar on the margin of the mantle, folds and papillae (Fig. 5) 6a). In the male specimen, in contrast, that feature was hardly seen (Fig. 6c) . Two rows of lateral teeth (inner and outer) were found at each side of rachidian teeth in both sexes, with marginal teeth alternating with the laterals of the outer raw (Figs. 6b and c).
DISCUSSION
HYPOTHESIS OF INTRODUCTION
The introduction of alien species can occur by either intentional or non-intentional ways. In the case of aquatic species, shipping (via ballast and fouling) is responsible of the dispersion of many of Black collar observed in the border of the mantle; c. Folds (white arrow) and papillae (P) seen in a plain view the most noxious species, such as the zebra mussel Dreissena polymorpha (Pallas, 1771) (Karatayev et al. 2015) . The Carnaval stream, where S.cf quadrata was found, flows into the Rio de la Plata estuary, a way of entrance of several aquatic alien species (Penchaszadeh 2005) ; however since this snail is not a fouling species and its embryos develop inside the female's uterus (i.e., no larvae state can be transported in ballast water), there is a low probability that this snail has been introduced in Argentina through this way. Moreover, if we consider that the two populations found in Argentina are the same species, this way of introduction could be discarded in views of the clear geographical and hydrological discontinuity between the lowland streams and the mountainous streams where the species was first reported, suggesting different events of introduction. Aquarium trade is also an important way of introduction of non-native species in aquatic environments (Kerr et al. 2005 , Strecker et al. 2011 ). In Asia, S. quadrata and the clam C. fluminea are used in aquaculture as a food source of carp species (NACA 1989) . Considering that Ng et al. (2014) suggested that the Sinotaia guangdungensis (Kobelt, 1906) cf quadrata has been established at this stream, having gone through the first two stages necessary to be considered an invasive species (stages of introduction and establishment).
Some life history traits of viviparid species can be influenced by the seasonality and the characteristics of the environment (Hirai et al. 2004 , Jakubik 2012 . However, the population traits analyzed in this research showed some remarkable differences between the two sites (scarce representation of young snails, a lower density, higher fecundity and larger individuals in S4 than in S3) that could be explained under three hypotheses: first, the population traits recorded at S4 could indicate a more recent colonization of the species at this site (Sakai et al. 2001) . In fact, our results are similar to those found by Konecná et al. (2015) , who compared the population traits of a newly established population of the pumpkingseed, Lepomis gibbosus (Linnaeus 1758) with a long-established population (>10 years) finding that the newly established population presented lower density, higher fecundity and larger individuals. Those authors, however, found a higher representation of the youngest stages at the newly-colonized site, whereas in our study, we found mainly adult specimens at S4. Although the abundance of youngest individuals of some viviparids can decrease in summer and autumn (Jakubik 2012), the lower representation or absence Ovando and Cuezzo (2012) allowed us to compare the individuals of S. cf quadrata found in the lowland stream with those described for the mountain region of Córdoba, Argentina, finding slight differences in the radula and the collar mantle. The radula of females examined at the current research, presented the rachidium with 3 lateral denticles at both sides of median cusp, with a constriction to its base and lateral expansions to its distal portion (the last absent at male individuals), whereas the specimens from Córdoba presented 5 lateral denticles of median cusp, without such constriction in the base or lateral expansions (as it was also observed by Richter 2015). In a study of radular variability, Anistratenko et al. (2013) (Beric and Mac Isaac 2015) .
In conclusion, the present research would constitute the southernmost record of S. cf quadrata and, although it is a preliminary study, it provides the first data on the population ecology of this species. We also point out the tolerance of this gastropod to a wide range of environmental variables, feature that allows the species to inhabit very different environments such as mountain and lowland streams, and even sites with high human impact. This wide environmental tolerance, in conjunction with its high fecundity and morphological variability, highlights the potential of S. cf quadrata as an invasive species and the risk of colonization of neighbor water bodies. Future studies will provide, not only more information about the population dynamics (what would help to find countermeasures for the eradication and for stopping the spread ofthis potential invader), but will also assess the impact of this non-native snail on the biodiversity of the already colonized environments, with special emphasis on a potential competitor as the native species Pomacea canaliculata. At the same time, genetic studies will elucidate whether the differences observed with the population from Córdoba are consequences of the differences in the environmental characteristics or they are two (sub) species introduced independently.
